Glucose as a regulator of insulin-sensitive hexose uptake in 3T3 adipocytes.
In the present study we examined the role of glucose in the regulation of its own transport activity in the cultured 3T3 fat cell. A regulatory control of glucose became apparent after these cells were cultured in the absence of glucose. Glucose deprivation of the cells was accompanied by a specific time and protein synthesis-dependent increase in dGlc (2-deoxyglucose) uptake (up to 5-fold), which was due to an increase in the apparent Vmax of the transport system. Concomitantly, the stimulatory effect of insulin on hexose uptake almost completely disappeared. Addition of glucose to the glucose-deprived cells rapidly reversed the deprivation effects. Cycloheximide experiments revealed that the glucose deprivation-induced increase in hexose uptake required protein synthesis as well as a protein synthesis-independent response to glucose deprivation that retarded the turnover of hexose transport activity. Taken together, these data indicate that glucose deprivation is accompanied by retardation of the rate of degradation, internalization, or inactivation of hexose transporters while the increase in dGlc uptake requires at least the continuation of protein synthesis-dependent de novo synthesis, insertion, or activation of hexose transporters. Hexose competitively taken up with dGlc, including the nonmetabolizable glucose analogue 3-O-methylglucose, could replace glucose in the process of prevention and reversal of the deprivation effects, indicating that competitive transport but not the metabolism of hexose is a prerequisite for the regulatory effect of glucose on the activity of its own transport system. In conclusion, our results indicate that in cultured 3T3 fat cells glucose itself is involved in the regulation of the activity of its own transport system by influencing the rate of degradation, internalization, or inactivation of hexose transporters by a protein synthesis-independent mechanism.